After peripheral nerve injury, nociceptive afferents acquire an abnormal excitability to adrenergic agents, possibly due to an enhanced expression of a 1 -adrenoceptors (a 1 -ARs) on these nerve fibres. To investigate this in the present study, changes in a 1 -AR expression on nerve fibres in the skin and sciatic nerve trunk were assessed using immunohistochemistry in an animal model of neuropathic pain involving partial ligation of the sciatic nerve. In addition, a 1 -AR expression on nerve fibres was examined in painful and unaffected skin of patients who developed complex regional pain syndrome (CRPS) after a peripheral nerve injury (CRPS type II). Four days after partial ligation of the sciatic nerve, a 1 -AR expression was greater on dermal nerve fibres that survived the injury than on dermal nerve fibres after sham surgery.
t r a c t
After peripheral nerve injury, nociceptive afferents acquire an abnormal excitability to adrenergic agents, possibly due to an enhanced expression of a 1 -adrenoceptors (a 1 -ARs) on these nerve fibres. To investigate this in the present study, changes in a 1 -AR expression on nerve fibres in the skin and sciatic nerve trunk were assessed using immunohistochemistry in an animal model of neuropathic pain involving partial ligation of the sciatic nerve. In addition, a 1 -AR expression on nerve fibres was examined in painful and unaffected skin of patients who developed complex regional pain syndrome (CRPS) after a peripheral nerve injury (CRPS type II). Four days after partial ligation of the sciatic nerve, a 1 -AR expression was greater on dermal nerve fibres that survived the injury than on dermal nerve fibres after sham surgery.
This heightened a 1 -AR expression was observed on nonpeptidergic nociceptive afferents in the injured sciatic nerve, dermal nerve bundles, and the papillary dermis. Heightened expression of a 1 -AR in dermal nerve bundles after peripheral nerve injury also colocalized with neurofilament 200, a marker of myelinated nerve fibres. In each patient examined, a 1 -AR expression was greater on nerve fibres in skin affected by CRPS than in unaffected skin from the same patient or from pain-free controls. Together, these findings provide compelling evidence for an upregulation of a 1 -ARs on cutaneous nociceptive afferents after peripheral nerve injury. Activation of these receptors by circulating or locally secreted catecholamines might contribute to chronic pain in CRPS type II.
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Introduction
After peripheral nerve injury, nociceptive afferents acquire an abnormal excitability to adrenergic agents that is linked with behavioural signs of pain [3, 11, 25, 26, 31, 34, 44] . Likewise, in chronic pain states such as postherpetic neuralgia, cutaneous neuromas, amputation stump pain and complex regional pain syndrome (CRPS), intradermal administration of a 1 -adrenoceptor (a 1 -AR) agonists into affected sites may evoke aberrant pain that can persist for 30-60 minutes [2, [7] [8] [9] 27, 29, 51] .
Within the central nervous system, quantitative radioligand binding studies in animal models have demonstrated an increased neural expression of a 1 -ARs on surviving neurons after spinal transection or chemical lesion of adrenergic neurons [16, 37, 43] . Similarly, within the peripheral nervous system, messenger RNA for the a 1B -AR increased in rat dorsal root ganglia following peripheral nerve section or ligation of spinal nerves supplying those ganglia [31, 57] . Importantly, the proportion of dorsal root ganglion neurons that responded to norepinephrine increased markedly after nerve injury induced by loose or tight ligation of the sciatic nerve [39] . Conversely, the a 1 -AR antagonist prazosin inhibited nociceptive fibre discharge in neuropathic pain models when given systemically [20, 23, 34] . Together, these findings suggest that increased neural expression of a 1 -ARs after peripheral nerve injury increases the excitability of nociceptive afferents.
We recently used immunohistochemistry to identify a 1 -ARs on nociceptive fibres in normal rat skin [10] , but whether a 1 -AR expression changes on these nerve fibres after peripheral nerve injury is unknown. Hence, the aim of this study was to determine whether neural expression of a 1 -ARs increased in the skin after partial sciatic nerve ligation (PSL) in rats, and in CRPS following a peripheral nerve injury in humans (type II). PSL is a well-characterized model of CRPS type II, associated with allodynia to light touch 
